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FOREWORD

This report focuses sharply on two significant fields of telecom-
munications services of the Sino-Soviet Bloc as a whole: intra-Bloc
services and international services. Only the principal services and
trunk routes are considered. Functional systems and services used by
specialized entities for specialized services are not considered.

The strategic lmplications of a recent trend among the Bloc coun-
tries toward the solution of mutual telecommunications problems by the
coordinated application of modern technology enhances the intelligence
timeliness of this report.

To insure sharp focus on intra-Bloc and international aspects of
the subject matter, this report avoids treatment of related detail.
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INTRA-BLOC AND INTERNATIONAT, TELECOMMUNICATIONS
OF THE SINO-SOVIET BLOC*

1950-65

Summary and Conclusions

Intra-Bloc telecommunications services assist in "tying" together
rapidly the varied military, political, economic, and mass "education"
activities of the Sino-Soviet Bloc. International telecommunica-
tions** gervices facilitate Bloc*¥¥* interests and penetration activi-
ties abroad.

Present telecommunications resources fulfill over-all Bloc needs
but with facllities that are old and primitive. Many telecommunica-
tions systems have equipment that is incompatible, and still others
fall far short of the demand for traffic-handling capacity. Only a
handful of existing facilities are capable of long-distance transmis-
sion of television programs. Few meet international standards set
forth by the technical committees of the Internaticnal Telecommunica-
tion Unicn (ITU). In general, intra-Bloc facilities are congidered to
be "soft," or vulnerable, in that most facilities are above ground,
where they are subject to natural and man-made destruction, in contra-
distinction to "hardened" underground construction.

To overcome many of these admitted shortcomings, the Bloc has
created mechanisms to plan for and to implement the provision of
greatly enlarged facilities for both intra-Bloc and international
telecommunications. These actions are consistent with over-all Bloc
objectives to strengthen its power at home and to assert that power
more forcefully abroad.

Prospects for fulfillment of the telecommunications plans by the
Bloc by 1965 are good but not assured. Uneven appreciation of re-
search and development efforts, shortages of fabricating capacity for
the civil sector, and inadequate supplies of highly trained techni-
cians to install, operate, and maintain modern complex equipment will
complicate, if not retard, plan schedules.

* The estimates and conclusions in this report represent the best
Judgment of this Office as of 1 March 1961. Technical terms are de-
fined in Appendix A, Glossary of Technical Terms.

¥¥ The term international telecommunications as used in this report
refers to telecommunications between Sino-Soviet Bloc countries and
the rest of the world.
*¥¥%¥ Unless otherwise indicated, the term Bloec as used in this report
refers to the Sino-Soviet Bloc.
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I. Introduction

P Within the framework of the economic, political, and military
goals of the Sino-Soviet Bloc, telecommunications has played an im-

, portant part, and it is expected that this part will continue to grow
! in stature as extensive new facilities are provided to meet rising

' needs. As the countries of the Bloc develop and their sctivities be-

; come complex and more interwoven, there falls to services such as tele-
communications the need to tie these "separate' states more closely

! together so that thelr activities can rapidly be given better direc-
tion and sharper focus. The effects of these services are closer

; control, accelerated coordination, intensified integration, and im-

' proved mass "education." Domestic telecommunications services produce
these effects internally for each country, but it is the intra-Bloc
and international services, treated in this report, that help to bind
the Bloc together to achieve its internal and external goals -- eco-
nomic, political, and military.

II. Telecommunications Facilities and Their Utilization, 1960

A. Intra-Bloc

The basic telephone and telegraph networks of the countries of
the Bloc provide the main arteries for rapld electric intra-Bloc com-
munications. Using open wireline and multiconductor cable, these net-
vworks carry telephone, regular telegraph, TELEX (subscriber teletype
service), data, and facsimile services to state enterprises, military
organizations, political and administrative bodies, and the general
public. The map, Figure 1,* shows the main telecommunications arteries

¥ Following p. L.

..3_
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i (1960 and 1965) among the countries of the Bloc. Lines such as these

| largely carry or will carry the burden of "tying" the countries of
the Bloc together, as figuratively represented above, into a more "
cohesive force for achieving Communist goals.

Radiobroadcasting and television services provide the broad
basis for mass communications. Using radiobroadcasting and television
transmitters, these facilities broadcast amplitude-modulated (AM) snd
frequency-modulated (FM) radio and television services throughout the
Bloc. The map, Figure 2,% ghows the estimated coverage of AM radio
transmitters in the Bloc engaged in domestic service that reach beyond
domestic borders and portrays the intra-Bloc character of essentially
domestic radiobroadcasting service. The same is true of the map, Fig-
ure 3,% which shows the estimated coverage of FM radio transmitters
and television stations in the Bloc engaged in domestic service that
also reach beyond domestic borders. It was these facilities taken to-
gether that led Sergey Kaftanov, Chairman of the State Committee for
Radiobroadcasting and Television in the USSR, to say that they consti-
tute "a most important means [fb£7 the ideological and political edu-
cation of the /Bloc/." 2/

In addition to carrying telephone and telegraph services, some
main arteries relay radio and television programs. The lines that
make up the television network of the Bloc, "Intervision," are shown .
on the map, Figure L.* They linked only four countries of the Bloc
in 1960, but eventually the network is to include all countries of the

Bloc. 3/ ) .
B. International ’

The basic telephone and telegraph networks of the countries
of the Bloc also provide the main arteries for international telecom-
munications. Using open wireline, cable, and point-to-point radio .

* Following p. k. :
T
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SINO-SOVIET BLOC: INTRA-BLOC COVERAGE OF DOMESTIC "6”5'03(1
AMPLITUDE-MODULATED RADIOBROADCASTING TRANSMISSIONS, 1960
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\
\
|
|
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SINO-SOVIET BLOC: INTRA-BLOC COVERAGE OF DOMESTIC, FREQUENCY-MODULATED RADIOBROADCASTING AND TELEVISION TRANSMISSIONS; 1960 AND 1965
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FIGURE 3
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SINO-SOVIET BLOC: INTRA-BLOC
“INTERVISION” TELEVISION NETWORK, 1960 AND 1965
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facilities, these networks carry telephone, regular telegraph, TELEX,
and facsimile services. The map, Figure 5,% shows the main landline
. arteries between the Bloc and the rest of the world, and the map,
Figure 6,% shows the main radio arteries between the Bloc and the rest
of the world It is these lines that help extend the activities of the
° Bloc directly throughout the world, as figuratively represented above.

Telecommunications support the program of the Bloc for penetra-
tion by means of broadcasting, by the export of equipment and techni-
clans, and by the establishment of direct telecommunications circuits
for operational purposes. The maps, Figures 7 and 8,% illustrate the
domestic broadcasting facilities of the Bloc that reach beyond indi-
vidual country borders. The map, Figure 9,%¥ which is discussed in con-
nection with the growth of international radiobroadcasting in the fol-
lowing section, shows the main target areas of international radio-
broadcasting by the Bloec. Also using "Intervision" connections,¥*¥ the
Bloc occasionally exchanges live television programs with the countries
of . Western Europe over the "Eurovision" network.¥¥*¥ The map, Figure 10,%
indicates the coverage of the two television networks. The future use
of this combined coverage, when the "Intervision" network is completed,
is a major unknown factor. that could be a powerful propaganda force for
either the Bloc or the countries of Western Europe.

The export of telecommunications equipment and technicians is
of particular importance because of the strategic nature of telecom-
munications ' facilities. The establishment of direct radio circuits
under the guise of support for "helpful missions," '"news agencies," and
the. like ‘is a newer and more menacing threat. Such circuits provide
close control and coordination of penetrative activities of the Bloc
in countries subject to Communist expansion and avoid the use of relay
facilities .of .non-Bloc countries. L/

III.. Growth of Telecommunications, 1950-60

A. Telecommunlcations Facilities and Services

Telecommunications facilities and services among the countries
of the Bloc and between the Bloc and the rest of the world increased
and improved during 1950-60. In 1950, only telephone and. regular tele-
graph services were available. Because of the poor condition of wire-
lines and cable lines, the reliability of these services was not high.

%' Following p. 6.

** See IV, A, p. 9, below.

. *XK TMrov1s1on is the name of the televis1on network connecting
countries of Western Europe.

-5
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Most of the attention of the telecommunications authorities in the
countries of the Bloc was devoted to purely domestic problems in try-
ing to cope with the demands of their own economies ‘just beginning to
gain momentum after the reconstruction years following World War II.

In the mid-1950's the importance of intra-Bloc and interna-
tional telecommunications began to be recognized. Regular telephone
and telegraph services were improved. Specialized services, such as
TELEX and facsimile, were introduced. Plans were devised for the in-
stallation of high-capacity, multipurpose, multiuser microwave radio
relay and coaxial cable lines for mainline routes. Microwave radio
relay-lines amounted to only an estimated total of 1,100 kilometers
(km) in 1955, and most of these facilities were used solely for domes-
tic services. Coaxial cable lines were in the planning stage. Organi-
zations to view telecommunications objectives on a Blocwide basis, such
as the Council for Mutual Economic Assistance (CEMA), the Warsaw Pact,
and the Organization for Cooperation Among the Socialist Countries in
the Fields of Post and Communications (OSS), were being formed or given
impetus.

By 1960 the results of many of the efforts, begun in the middle
years of the decade, were becoming evident. All countries of the Bloc
were engaged 1n automating their domestic telephone networks as a
prelude to future automation on a Blocwlde basis. The regular tele-
graph service for intra-Bloc use was improved by the formation of a
GENTEX. network. This network provides special circuits employing
either semiautomatic or automatic switching equipment to speed tele-
graph traffic among the countries of the European Satellites and the
USSR. In addition to TELEX and facsimile service, which had been
augmented and improved since 1955, data transmission service was in-
troduced. The construction of modern facilities was begun in earnest.
Microwave radio relay lines -- although mostly of relatively low capa-
city (24 telephone channels) -- were extended to 16,000 km, and coaxial
cable lines amounted to about 1,000 km. Other modern types of common
facilities such as tropospheric, ionospheric, and meteor-burst radio
scatter techniques wére employed on a few experimental circuits in
1960. The activities of CEMA and 0SS were well established and had
begun to function effectively. 5/

Almost independent of the growth of telephone, telegraph, and
common facilities was that of intra-Bloc and international broadcasting.
Long before 1950 the countries of the Bloc were strongly conscious of
the propaganda capabilities of broadcasting. Under the auspices of the
International Radiobroadcasting and Television Organization (OIRT),*

* OIRT, a Bloc-dominated organization, effects cooperation among the
Bloc and some non-Bloc member countries (Finland, Iraq, the United
Arab Republic, and Yugoslavia) in the field of radiobroadcasting and
television.

-6 -
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SINO-SOVIET BLOC: MAIN INTERNATIONAL WIRELINE,
CABLE, AND MICROWAVE RADIO RELAY LINES, 1960 AND 1965
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“Intervision

" and “Eurovision” Television Networks, 1960 and 1965
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FIGURE 9
SINO-SOVIET BLOC: MAIN TARGET AREAS AND PROGRAM HOURS OF
INTERNATIONAL RADIOBROADCASTING, 1950 AND 1960

North
America

LCIﬁ.n "L
America

Far East

South Asia
Africa
. Weekly hours of Percent of
Main target area radiobroadcasting total hours

Western Europe

Far East

Near East, South Asia and Africa
North America

Latin America

Total*

*(Excludes 156 hours in 1950 and 210 hours in 1960 not assignable to the above categories.)

29530

Declassified in Part - Sanitized Copy Approved for Release 2013/07/25 : CIA-RDP79R01141A002000040002-2



“Intervision

" and “Eurovision” Television Networks, 1960 and 1965

Declassified in Part - Sanitized Copy Approved for Release 2013/07/25 : CIA-RDP79R01141A002000040002-2

50X1

FIGURE 10

N
Nad g7 -
) g g N .
¢ >
gt e
t
PR
< i 1 N
o H Axcnangel “
Mann ) g I
Sl
7 ! - e
<5 g
’~;~,< Zetfozavonse | mu.\s(’/ f
Var, >
9 F O BN - y vy !
/ o, oo e S ]SS A -
/ i o m—_h/_wm \N s y«ﬂ“’é e &
I graroinar. ¢ - m\a\"fpv"" ., 4" (
.-uh i) -
lovway -~ P g » N
. Mosco RIS e o ,\m‘“ A | -
", / \j'\-'--¢...wm” R ; et \ ¢
e 3,
=" Bmolens) 9 )
e, /m;“w;:;';mk \ v
Brvenss ;‘pcm \
e \Shabnnas, % \
oy \
Yoh
e / roigay / !
- h-.....,,,,.,,KMr ov I’
il g
‘Diepropotrioysy. _/‘ { gralingrad
/"5\
e rorh ostov, S
. :nfzn;mm oo S
i e o l>’ steakhan’
T \WW
Stmterapet Krlm\oﬂm‘ .
P, e
e vmacHIals
. "
.Jmm i - [, Mo
~ Prypprarod saen g - P Y P
T ol e
)‘\anun /? = 4xs\aaﬂ" § {
TURKEY 7
( ~ ws R
2 ™ N x J N Wt {
- Loman A (S /o \
e \ ]
@) Umu
ot
= - D {
s \  Bortinge, “d
et 2] rarienam™ pmkkﬂ“

o Torshy

Oslo,
TN
( aristad Grebro

\J

Uddevalla
o,

!

vastervik

Visby /

deﬁsk s
o

mwst““- \ \
g —— - Vo
ngbuor \"u 50 e < J
b e, {
7@ ~ L

Ne
o V’ﬁun
Bﬁr}\vy’npﬁn\ ‘m“
'bmbus'

SEE

poits®

‘vx

\.

Pineh
Wadenberf \\gpillbera "\ . o

Ostravay
105 I/o v !
AK T A m\m i7
Badeh- \‘(

sangorod

’\ -~ sk Y
" Sankt ) A e
PolteD Viennal, fpratislevd
funich ".ﬁ/ )\ <
¢ Nt
> o 10
L e 2y ok {Kavhery o, (
A mm& fwz "ﬁpnzc Af . f
Soa N
N,
oS Ly MwA T i
T, LY £ .
""h-.w,“ o F
\ Y - ::mzﬂwmres‘ P
i e e s
eSS
Segrace
VA
e Montpeliier yu GO s LA A
A Toulouse g
Pie de J'Ounz
Touton
Pescars
S p »
I S Nonte )
Méidnu'/ N rostona sﬁr—“—b:i\vmme Cacela B e S
k . e
aples tina Yo { 12
\ e anMA/‘“‘&'s‘mca L o~ gqutr¥
TN -
(st ! ) sct
/ oREE |
g te Scuto \
. ® -~ Monte 1
Monte
Pellcgrino
. e .
@ hspromonte >
fonte
Cammarata
S Pt . eere
)
AL g { : \
N TUNTSIA it PELAGH wiza \
Moroce, N ERoT oA
29891 461
“INTERVISION” “EUROVISION"
o 100 200 300 400 500
=" = i e
Stotato Hiles In operation
o a0 sw 00 00 e i ——
e = - Under construction

Rilometers or planned for
completion by 1965

Declassified in Part - Sanitized Copy Approved for Release 2013/07/25 : CIA-RDP79R01141A002000040002-2

50X1



Declassified in Part - Sanitized Copy Approved for Release 2013/07/25 : CIA-RDP79R01141A002000040002-2

S~-E-C-R-E-T

a constant exchange of ideas and programs has been fostered. Most of
. the interest in broadcasting has been in the international aspects in-
R asmuch as only the USSR has broadcast within the Bloc (to the European
Satellites) since 1950. The USSR broadcast 156 hours per week in 1950
but only 58 hours per week in 1960.

The decline in intra-Bloc radiobroadcasting has been matched
by an upsurge in intra-Bloc television broadcasting. Besides an ever-
increasing number of program exchanges, '"live" television broadcasts
began to be received in Czechoslovakia, East Germany, Hungary, and
Poland in 1959 through what later became the 'Intervision" network.

Since 1950, international radiobroadcasting coverage has in-
creased and has been improved by the addition of more powerful trans-
mitters. The total hours of international radiobroadcasting of the
Bloc grew from T30 hours per week in 1950 to about 2,900 hours per
week in 1960. The distribution of these hours among target areas, as
shown on the map, Figure 9,¥ changed radically in favor of under-
developed countries during this period. 6/

International television broadcasting occurs along the border
areas between the Soviet Bloc and Western Europe as indicated on the
- map, Figure 10.% Also, in 1960 an agreement was reached between the
OIRT and the European Broadcasting Union (EBU), which represents the
countries of Western Europe in regional radio and television matters,
¢ arranging for the exchange of "live" television programs. 7/

B. Problems Affecting Growth |

1. Capital, Labor, and Equipment

Inadequacies in the growth of intra-Bloc and international
telecommunications arose largely from shortages in capital, skilled
labor, and modern equipment. From 1950 to about 1958, funds for capi-
tal investment were insufficient to provide for a balanced growthﬁpj
As a consequence, growth in telephone and telegraph service during
this period was accomplished mainly by the overly intensive develop-
ment and use of existing facilities. Reserve capacity for heavy
traffic loads was largely diminished. The time necessary to mske a
telephone call or to send a telegram increased. Maintenance costs
rose. By 1958 it is believed that further intensive development was
impractical and that greater cepital investments for new, modern fa-
cilities had to be made if service waf to continue to expand. This

50X1

¥ Following p. 6, above.

50X1

S-E-C-R-E-T

Declassified in Part - Sanitized Copy Approved for Release 2013/07/25 : CIA-RDP79R01141A002000040002-2



Declassified in Part - Sanitized Copy Approved for Release 2013/07/25 : CIA-RDP79R01141A002000040002-2
S-E-C-R-E-T

conclusion generally has been borne out by available plans for the
development of telephone and telegraph in the Bloc during 1959-65. 2/

Another problem in the development of telecommunications
has been the shortage of skilled labor. It has been difficult and
sometimes impossible to recruit sufficient numbers of qualified tech-
nicians to install, operate, and maintain the newer, more complex tele-
communications equipment. As a result, substantial efforts have been
made and are being made to train more and better technicians, but it
is likely that this shortage of skilled labor will remain a critical
factor in the development of telecommunications through 1965.

The general policy of the Bloc for self-sufficiency has
resulted in the attempt to develop domestic research and production
facilities to supply its needs for telecommurications equipment. Al-
though achieving a measure of success in the manufacture of relatively
unsophisticated types of equipment, the telecommunications equipment
industry, handicapped by shortcomings in both engineering and manu-
facturing capabilities, still cannot supply modern types of equipment
in adequate quality and quantity. Because of the trade limitations
of COCOM agreements, imports have not been able to f£ill this need.
Consequently, shortages in modern telecommunications equipment have
restricted the pace at which this equipment might otherwise have been
employed. ;9/

Another problem exists in the complex and time-consuming
process involved in installing a modern cable line and its associated
facilities. In order to effect this installation, intricate testing
equipment and highly skilled technicians or engineers are required,
both of which have been difficult to bring together in adequate num-
bers and abilities. These problems likely will continue to harass
telecommunications asuthorities of the Bloc. 11/

2. Standardization

The worldwide authorities on technical standards for inter-
national telecommunications are the permanent technical committees of
the International Telecommunication Union (ITU): the International
Telegraph and Telephone Consultative Committee (CCITT) and the Inter-
national Radio Consultative Committee (CCIR). Probably most of the
countries of the Bloc at one time or another have adopted some of the
international standards of the ITU. With the advent of organizations
representing the Bloc in telecommunications matters, such as 0SS, CEMA,
and OIRT, a uniform standard for all countries of the Bloc likely will
become mandatory under Soviet pressure.

- 8-
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The lack of standardization of telecommunications equip-
ment and systems has seriously limited the smooth flow of telecom-
o munications within the Bloc and between the Bloc and the rest of the
world. Before 1950 the telecommunications authorities of the Bloc
paid little heed to the technical standards used by their neighboring
countries. The common facilities used for international telecommunica-
tions services generally tried to adhere to guidelines established by
the ITU, but usually the internal systems were not so engineered, being
of a somewhat lesser quality. As relations among countries of the Bloc
expanded, however, it became apparent that the telecommunications lines
between countries were insufficient to handle the inereasing volume of
traffic. The different technical standards of the domestic telecommu-
nications systems severely limited the capability of intra-Bloc tele-
communications to reach beyond main terminal centers. Accordingly,
attention had to be devoted to the question of common technical stand-
ards. Within the Bloc this issue was highly complicated, technically
and financially.

At the present time, technical standards recommended by
the ITU generally are being chosen by the Bloc. In some instances,
however, sizable investments in facilities based on other standards
led to the adoption of those standards. This situation occurred in
television broadcasting. As a consequence, television transmissions
of the Bloc cannot be received in western Europe unless signals are
converted to western European standards or unless western European
television receivers are converted to Bloc standards.* The trend re-
mains, however, that the Bloc is adopting ITU standards wherever pos=
sible even though technical problems probably will continue to be
uncovered within the Bloc as plans for integration unfold and between
the Bloc and the Free World as more cultural and commercial contacts
are established. 12/

IV. Plans and Progress, 1961-65

A. Integration

The movement toward integration of intra-Bloc telecommunica-
tions facilities is centered on the work of 0SS. This organization
has brought about the planning and coordination of many intra-Bloc
facilities designed to enhance the compatibility of the basic tele-
communications systems of Bloc countries. ©Some of these planned

¥ East Germany is an exception to the rule in the Bloc inasmuch as it
uses the television broadcasting standard recommended by the ITU. The
rationale for this exception was that television is such an important

. propaganda weapon in the duel between East and West Germany that Hast
Germany had to adopt the ITU standard in order to reach West German
viewers. ,
_9_
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facilities, shown in the map, Figure 1,¥* are the coaxial cable line
connecting Moscow with major cities in the European Satellites and
the microwave radio relay lines connecting major cities in the USSR
with those in the European Satellites and Communist China. Most of
the pressure for intra-Bloc automation of telephone and telegraph
communications and for intra-Bloc agreements on technical standards
and res7arch programs comes from the USSR through the 0SS mechan-
ism. 13

CEMA, through Section 9 (Radio Technology and Means of Commu-
nication) of its Committee for Machine Building, also helps to effect
integration of telecommunications systems of the Bloc. Its main im-
pact is on the manufacture and development of telecommunications equip-
ment that is to be used by the USSR and the European Satellites. At
the present time the role of CEMA appears to be of an advisory nature,
specifying the manufacture of certain types of telecommunications
equipment but no longer specifying which countries are to manufacture
the equipment. It is Dbelieved that CEMA eventually will reassume the
role of assigning manufacturing responsibilities to certain countries
but will allow other countries to do as they wish -- a system of
preferential Socialist competition. 1h/

The OIRT participates in this effort toward integration of
telecommunications facilities through its interest in network facili-
ties for radiobroadcasting and television. "Intervision," the planned
television network to connect countries of the OIRT, is a major pro-
gran promoted by OIRT. Through technical commissions the OIRT recom-
mends standards and procedures for its member countries. Inasmuch as
these activities of OIRT overlap with those of 0SS and CEMA, a defi-
nite level of coordination probably is maintained among these organi-
zations. Although the formal mechanism for this coordination is not
known, it is believed that many of the people who work on the various
technical commissions of these organizations are the same. 15/

Inseparable from this discussion of integration is that of
standardization. The integration of telecommunications systems must
be based on compatible standards for equipment and facilities if heavy
investment in conversion equipment is to be avoided. It follows,
therefore, that implementation of plans for the integration of intra-
Bloc telecommunications systems is dependent on the successes achieved
in standardization.

B. Reliability

The reliability of telecommunications among the countries of
the Bloc is being improved by providing several dispersed mainline

* TFollowing p. 4, above.
- 10 -
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routes, by using different types of media on the same route, and by
'hardening"[}mainline routes. The map, Figure 1,%* illustrates the 50X1
first two ways of improving reliability. The several mainline routes
interconnecting the USSR and the European Satellites cross borders at
wldely separated points. Inasmuch as a communication could be carried
on any of these lines, their dispersion improves the chances of unin-
terrupted, communications. The utilization of more than one type of
medium, as in the case of coaxial cable and microwave radio relay lines
between Moscow and East Berlin, is another way to improve reliability.
Provision may be made at key points along the route to switch rapidly
from one medium to the other in the event of disruption.

50X1

C. Capacity*kx

The construction of high-capacity intra-Bloc telecommunications
lines, which require large initial investments but low per channel
costs, will be a major undertaking for the Bloc during 1961-65. Micro-
wave radio relay and coaxial cable lines probably were extended by
about four times their length in 1960. Other modern types of high-
capacity lines such as tropospheric scatter also are being increasingly

50X1

*¥%* Following p. L4, above.
*%%  Capacity is spoken of in terms of sO many 4-kilocycle telephone
channéls, although it should be understood that capacity also could
be measured in terms of telegraph channels, television channels, or
some technical unit of measurement.

- 11 -
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employed. Their full capabilities, however, probably will not be
realized until some time after 1965.

Although the number of lines to be constructed is impressive,
the increase in telephone channel capacity is even more impressive.
For example, the total number of landline telephone channels avail-
able between the USSR and the Buropean Satellites was estimated to
be about 500 in 1959. The coaxial cable and four microwave radio
relay lines planned for completion by 1965 will multiply this number
by at least 10 times. 17/

Progress in the automation of the domestic telephone networks
of the countries of the Bloc also enhances the significance of this
increase in telephone channel capacity. An automatic intra-Bloc tele-
phone network would increase the efficiency of these channels many
times over by substantially reducing the time necessary to place a
telephone call. The advantages of a completely automated telephone
network, however, probably will not be realized before 1975.

The completion of these planned mainlines by 1965 would afford
telephone channel capacity or its equivalent in excess of the esti-
mated amount required for civil telecommunications during 1961-65,
unless consumer demand stimulated by higher standards of living can
absorb it. Even a generous allowance for such military uses as air
defense and guided missile control systems leaves capacity not
specifically allocated. The planned telephone channel capacity may
mean that some consideration for future intra-Bloc and international
needs even beyond 1965 is being taken before the needs arise. 1In
this event, this capacity reflects an appreciation for the efficiency
and flexibility that such large, multipurpose systems provide and a
willingness to use scarce resources for telecommunications facilities
that will not immediately be operated at their full capacity.

V. Prospects

The prospects for the successful completion of the plans for intra-
Bloc and international telecommunications are good. Those facilities
indicated as under construction and planned, as shown in the maps,
Figures 1% and 5%¥ probably will be completed and functioning by 1965,
although most of the facilities were planned to be completed before
1965. The regular services such as telephone and telegraph will be
expanded, and the new services such as TELEX, facsimile, and data
transmission introduced in the late 1950's probably will have grown
into major services by 1965. For intra-Bloc users these facilities

* Following p. 4, above.
¥%¥ Following p. 6, above.
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and services will provide a wide field of applications ranging from

handling telegrams to transmitting radar video information. They also

will be used for relaying radiobroadcasting and television programs

throughout the Bloc for simultaneous listening and viewing. For in-

ternational users these facilities and services will provide a wide

range of services but not so broad as that for intra-Bloc users. 50X1

50X1

Although the plans for intra-Bloc and international telecommunica-
tions likely will be fulfilled, there are some unknown factors that
may adversely affect these plans. The ability of the Bloc to develop,
produce, install, and operate broad-band telecommunications systems,
aggravated by the shortage of skilled labor, may prove to delay the
prospects of expanding service. Also, questions associated with in-
tegrating the telecommunications systems of the countries of the Bloc,
such as problems of standardization, probably will continue to plague
the achievement of the economic programs and plans for telecommunica-
tions among the countries of the Bloc and between the Bloc and the
rest of the world.

- 13 -
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APPENDIX A

GLOSSARY OF TECHNICAL TERMS

Amplitude modulation (AM): The process by which a selected carrier
frequency is varied in magnitude (amplitude) by other frequencies
that contain the information to be transmitted in telecommunications.
(See Frequency modulation.)

Apparatus: Instruments, machines, appliances, and other assemblies
used in providing a telecommunications facility.

Automatic (as an adjective): Of or pertaining to any process in-
volved in producing telecommunications service which does not re-
quire direct, immediate human assistance.

Band (of frequencies): The entire range of frequencies between two
numerically specified frequency limits. The magnitude of this range
is a limiting factor on the amount of information that can be trans-
mitted in telecommunications. With respect to frequencies of the
radio spectrum as a whole, the International Telecommunication Union
has for convenience divided the whole radio spectrum into eight major
bands, as follows:

Frequency Bands

Corresponding Wave*

Range Type _ Band
30 ke** and below Very low frequencies (VLF) Myriametric waves
30 to 300 ke Low frequencies (IF) Kilometriec waves
300 to 3,000 kc Medium frequencies (MF) Hectometric waves
3,000 to 30,000 kc High frequencies (HF) Decametric waves
30,000 ke to
300 me¥** Very high frequencies (VHF) " 'Metric waves
300 to 3,000 mc Ultra high frequencies (UHF) Decimetric waves¥¥¥*

| ' 3,000 to 30,000 mc Super high frequencies (SHF) Centimetric waves**¥*
| 30,000 tec 300,000 me¢ Extremely high frequencies
| (EHF ) Millimetric waves**¥*

* Waves are undulating disturbances: a sound wave is a disturbance
| in the air, which is an elastic medium, and an electric wave 1s a dis-
! turbance in any medium whatever. The number of waves per second is the
frequency of a given wave. Because the speed of wave propagation is
' considered to be constant, the length of a given wave is in inverse re-
| lation to its frequency: the longer the wave length, the lower the fre-
gquency, and the shorter the wave Lfootnote continued on following pagg7

- 15 -
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Cable: A bundle of sheathed, insulated wires and/or coaxial tubes,
used as a telecommunications medium. It is sometimes referred to
as "multiconductor cable."

Carrier (as an adjective): Of or pertaining to a technique for
dividing a circuit, lane, supergroup, group, or channel into por-
tions which can be used independently of and simultaneously with
all other portions. Different frequencies or different pulses are
selected for each portion to "carry" the information to be trans-
mitted, after alteration by the information frequencies. The car-
rier itself need not be transmitted.

Channel: A portion, electrical or physical, of a telecommunications
circuit, lane, supergroup, or group which can be used to transmit
information independently of and simultaneously with all other
portions, A channel may be used to provide two or more subchannels.

Circult: A telecommmnications connection between two or more distant
points by a wire, cable, or radio medium facility used to carry ine
formation. The circuit is the fundamental telecommunications con-
nection between distant points. By the application of appropriate
techniques, a circuit may be arranged in many different combinations
to meet the need for various kinds and quantities of telecommunica- "
tions service. In its simplest form a circuit may carry only single
telecommunications units in sequence. In its most complex form it
may by apportionment carry simultaneously thousands of telephone
channels and telegraph subchannels; a number of television programs;
and other specialized kinds of service, such as high-fidelity broad-
cast programs, radar signals, and data-processing signals.

For the most complex application, a circuit is often ar-
ranged into lanes, each of which can carry, in one direction, 1 tele-
vision program or up to 1,800 telephone channels. In turn, these
1,800 telephone channels are subdivided into 10 supergroups of
60 telephone channels each. Each supergroup is subdivided into
> groups of 12 telephone channels each. One or more telephone
channels may be further subdivided into three to twenty 60-word-per- {
minute teletype subchannels. Other specialized kinds of service may
be accommodated by combining two or more telephone channels.

length the higher the frequency. Wave length is usually measured in

linear units of the metric system. .
** Kilocycles per second, or 1,000 cycles per second., '
**%  Megacycles per second, or 1 million cycles per second. '

**¥*% Tt is becoming common usage to refer to waves (frequencies) in

these three bands as "microwaves."

- 16 -
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Coaxial (as an adjective): Of or pertaining to a modern telecom-
munications cable medium technique using one or more tubes (some=
times called "pipes"). Each metal tube surrounds a conducting wire
supported concentrically by lnsulators. The space in the tube
usually contains nitrogen gas under pressure. Generally, coaxial
cable is used for the transmission of information in complex form,
such as radar, computer data, or television signals, and/or for the
transmission of telephone channels and telegraph subchannels. A
single tube usually carries information in only one direction at a
time. The capacity of a tube depends in part upon the distance be-
tween repeater stations. In the standard facility, which may have

p from 2 to 8 tubes in the cable, a single tube carries a lane of up

to 1,800 telephone channels or 1 television lane, for which the re-

peater station spacing is about 7 statute miles. In a new developmen-

tal coaxial cable facility, a single tube may carry 3 lanes of a total
| of 1,800 telephone channels or 3 television lanes, for which the

! repeater station spacing is expected to be about 3 statute miles.

| Electronics: A general term used to identify that branch of elec=

‘ trical science and technology that treats of the behavior of elec-
trons in vacuums, gases, or solids. Today telecommunications makes
| extensive use of electronic technology.

Facility: An association of apparatus, material, and electrical
energy required to furnish telecommunications service.

Facsimile (as an adjective): Of or pertaining to a telecommunica-
tions itelegraph) service in which photographs, drawings, hand-
writing, and printed matter are transmitted for graphically recorded
reception. In one method (Type A), images are built up of lines or
dots of constant intensity. In another method (Type B), images are

- built up of lines or dots of varylng intensity, sometimes referred
to as '"telephotc" and "photoradio."

Feeder (as an adjective): Of or pertaining to telecommnications
‘ facilities of relatively low capacity which join facilities of rela-
; tively high capacity. (See Main.)

1 Frequency: The rate in cycles per second at which an electric cur-
rent, voltage, wave, or field alternates in amplitude and/or
direction. (See Band.)

Frequency modulation (FM): The process by which a selected carrier
frequency is varied in frequency by other frequencies that contain
the information to be transmitted in telecommunications. (See
Amplitude modulation.)

- 17 -
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Functional (as an adjective): Of, pertaining to, or connected with
special, unique, or particular telecommunications facilities
‘managed and operated by a single agency, organization, company,
department, committee, ministry, or other entity, in contrast to
the facilities of a basic system. (See Basic system.)

Group: A number of channels (usually 12) or subchannels combined
Zmultiplexed) electrically in building up the total capacity of a
telecommunications circuit, lane, or supergroup.

Ionosphere: Those layers of the earth's atmosphere occupying the
space about 210 statute miles in thickness extending from about

30 statute miles above the earth's surface to the outer reaches
(exosphere) of the atmosphere. Reflection from these layers makes
possible long-distance transmission of radio signals. The layers,
however, are responsible for fading of signals, skip distance, and
differences between daytime and nighttime radio reception. They
are alsc used as a scattering reflector for ionosphere scatter-
transmission techniques to transmit to distances of about 1,000 to
1,500 statute miles.

Joint facility: A telecommunications facility owned, controlled, or
operated by two or more agencies, organizations, companies, depart-
ments, committees, ministries, or other entities.

Lane: A l-way portion, electrical or physical, of a 2-way tele-
communications circuit which can be used independently of and simul-~
taneously with all other portions. The largest lane today can handle
600 telephone channels or 1 television program. In some applications
the direction of a lane may be reversed.

Leased (as an adjective): Of or pertaining to the direct operation
by a user of a telecommunications facility owned by another agency.

Line: A general term used to delineate a telecommunications circuit
facility (wire, cable, or radio).

Main (as an adjective):; Of or rertaining to telecommunications facili-
ties at and between principal cities and centers which have relatively
high capacity compared with feeder facilities. (See Feeder.)

Medium: Any substance or space that can be used practically to trans-
mit a form of electrical energy for the purpose of providing tele-
commnications service,

Microwave radio relay (as an adjective): Of or pertaining to a radio
medium technique in modern telecommunications employing radio
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frequencies higher than 300 mec. These frequencies do not normally
afford practical direct transmission to great distances, princi-
pally because they do not bend well around the earth's surface and
because they do not reflect well from the ionosphere. They are,
however, capable of reliable transmission from horizon to horizon
(1ine-of-sight) by the use of special antennas which concentrate
the radio energy and give it desired direction. Great distances

| can, in consequence, be reached by this technique by the inter-

i position of relay stations along the route of the line with a
spacing interval of from 25 to 40 statute miles, depending upon
terrain conditions. This technique can be employed practically

to carry from a small number of telephone channels and telegraph
subchannels to thousands of such channels and subchannels through
2 or more lanes and to carry 1 or more television and other special-
ized lanes and channels. (See Band.)

Mobile (as an adjective): Of or pertaining to a telecommunications
facility which is intended to be operational while in motion or
during halts at unspecified points. (See Portable.)

Modulation: The process of altering a carrier frequency or carrier
; pulses by other frequencies or pulses representing the information
{’ being transmitted.

Multiplex (as an adjective): Of or pertaining to the combining of
information signals, modulated or unmodulated, of two or more lanes,
supergroups, groups, channels, or subchannels for transmission over
the same circuit.

Network: An interconnection, electrical or physical, of two or more
circuits or portions thereof for the purpose of facilitating tele-
communications service.

Point-to-point (as an adjective): Generally, of or pertaining to tele-
communications service between fixed points, using the radio medium.

Portable (as an adjective): Of or pertaining to a telecommunications
facility which can be readily moved from place to place but is not
normally operational while in motion. (See Mobile.)

Private (as an adjective): Belonging to or concerning an individual
person, organization, institution, or activity; not public or common.

Pulse: A spurt of electrical emnergy of extremely short duration

'

t

! s .

! (usually measured in millionths of a second), yet capable of being
i . used in telecommunications to transmit information.
i

!
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Quad: In a multiconductor telecommunications cable, the physical asso-
ciation of a group of 4 conductors in any one of various arrangements
for the purpose of providing 2-way multichannel operation.

Reception base: The aggregate telecommunications receiving facilities
employed in providing a broadcast service.

Route: The geographical path followed by a wire, cable, or radio line.

Scatter (as an ad jective): Of or pertaining to a radio medium tech-
nique in modern telecommunications by which energy in radio fre-
quencies above 30 mc is deliberately scattered into one or the other
of two reflecting portions of the atmosphere (troposphere and ione-
sphere) at a predetermined angle such that a usable portion of the
energy arrlives at the desired receiving location. This technique
1s especially applicable to regions in high latitudes (Arctic and
Antarctic) where facilities of other media suffer from the rigors of
weather and terrain and where the conventional long-distance radio
media of the lower frequency bands (200 ke to 30 me) are subject to
serious disruptive propagational anomalies. (See Band.)

Subchannel: A portion, electrical or physical, of a telecommunica-
tions channel which can be used independently of and simultaneously
with all other portions. An appreciable number of telephone channels
can usually be subchanneled to carry from three to twenty 60-word-
per-minute teletype subchannels on each telephone channel so employed.

Subscriber: Any customer who directly operates telecommunications
apparatus in obtaining telecommunications service.

Supergroup: A number of groups (often five) combined (multiplexed)
electrically in building up the total capacity of a telecommunications
circuit or lane.

System: All of the facilities and networks managed by a single agency,
organization, company, department, committee, ministry, or other
entity in rendering either functional or basic telecommunications
service.

Telecommunications: Transmission, reception, or exchange of informa-
tion between distant points by electrical energy over a wire, cable,
or radio medium facility to produce telephone, telegraph, facsimile,
broadcast (aural and visual), and other similar services.
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Teletype (as an adjective): Of or pertaining to a technique for
effecting telegraph service by the use of an apparatus similar to
a typewriter in which information 1s transmitted by keyboard and
received by type printer on a roll of paper, on a roll of teape, or
by perforations on a roll of tape, or both. (Sometimes called a
"teleprinter" or "teletypewriter.")

Transmission base: The aggregate telecommunications transmitting
facilities employed in providing broadcast service.

! Transistor: A modern device which is capable of performing in a
? s0lid (germanium or silicon) many of the functions performed by
the conventional electronic tube in a gas or vacuum.

Troposphere: The layer of the earth's atmosphere occupying the
| -space from the earth's surface to a height of about 6 statute miles.
: This layer is used as a scattering reflector for tropospheric
! scatter transmission techniques to distances of about 200 to 500
statute miles.

Wave guide (as an adjective): Of or pertaining to a telecommunica-
tions medium, now under development in several countries, which
may be capable of transmitting extremely large amounts of conven-
tional and complex information. It consists of a circular or rec-
tangular hollow metallic tube in which electrical energy travels in
the form of waves, much as do sound waves in s speaking tube.

Wire diffusion: Distribution of broadcast programs by a wire or
cable medium to wired loudspeskers.

Wired loudspeakers: A telecommunications loudspeaker which receives
from a distribution point one or more broadcast programs by a wire
or cable medlium.

Wireline: A general term used to identify a line consisting of either
an aerial cable (and/or separate wires) or underground cable, used as
a8 telecommunications medium.

I
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